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(54) EXHAUST EMISSION CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain an excessive rise in 
the DPF temperature and a sudden change in an operation 
state, when starting regeneration processing of a PM 
collecting filter (DPF). 

SOLUTION: When starting the regeneration processing, when 
changing a control quantity (for example, a fuel injection 
timing delay quantity) RT for raising the DPF temperature, 
switching time ts for changing this quantity up to a set value 
RTm on a map from a present value (an initial value O), is set 
in response to a deviation between the target DPF 
temperature and the actual DPF temperature, and a PM 
deposit quantity of DPF. 




http://www1 9.ipdl.inpit.go jp/PA1 /result/detaiI/main/wAAAJMaacYDA41 7090390P1 .htm 201 0/1 0/1 5 



(is) Bxmn m? up) 



(12) & N ft If £ ff(A) 



(lDWFttJJO^MS^ 
^192005-90390 
(P2005-90390A) 
(43)&MH ¥*17*4S7B (2005.4. 7) 



(51) Int. CI. 7 

F01N 3/02 

F02D 45/00 

// B 0 1 D 46/42 



F0 1N 3/02 

F 0 1 N 3/02 

F02D 45/00 

F02D 45/00 

F02D 45/00 



32 IK 
32 1 Z 
3 1 2R 
3 1 4R 
314Z 



3G084 
3G090 
4D058 



SSgf^*»3? »*SiO« 8 OL (± 11 H) «KSC«< 



(21) ii}JS#^ #112003-326324 (P2003 -326324) 


(71) tfJHA 


000003997 


(22) sub ^msmmm (2003. 9. is) 










»SJI|««igm»«JIIKSIlI2*«! 




(74)ttSA 


100078330 






#s± eg *r« 




(72)fgBJ3# 


AW x 






»^iH*«STij»^illESBT2Stt HM 










(72)HBJ# 


ill A *fi- 






»SJH**SRTP»^;ilESIU2»«! BM 










(72) ?§W1f 








W>sH/l|««iSrSWiglJI|ESm2fl«! BI 






e»*»^tti*i 








(54) vmaaom nwm<mfmmn 



(57) imm 

[Mm] PMM*ffl7 4 )V? ( D P F ) 

0 ) ipt> v -y r±<7)isgfiRT m t x-mt^6 mm 

ISts£. SMDPF?fiJffcHDPFfflgfcOfillL R 
V. DPFCDPMfSSiUEtT. 




( 2 ) 



#ffl2005-90390 (P2005-90390A) 



%tm&£$m#<?)pmimt& y < w zmi mm * n,*<m&m* 
wm&mmmmm&k , mi? * tans? a a>* 

mmmmt zmi * ftimmmmftsmt&^x . 
imwymnmmiz. 1 1 . bm? ^ nf&mtmy << jvr^t^mmz 

mm^nz. wrnmt .mmyj^cop tmm&t m tx . w&th ztz® 

I 11*113] 

frtESWi^sd. my < w&B&mtt&KMz. mm&g&mixy* 
i xim *ii 2 istMMira^m&'fkiri, 

[it#B5] 

fufEW^i. tfE7^I^PMttmfi#^{5fc\ £<K5e*4£i: 
Sit** 3 XiiH IE3^rtMig<0#Em^[«. 

fflg.mm&mz* m^mmt. mtmmm/ty mmtiz my 
4 wmsfiwz s fflR^sixr ■yrttt h^tmmttz mm i -n*^ 5 <o 

^ztmmmmmmmiYmm.* 

H l -ff*H 5 <o v i ofciaso ^IWwililKt . 

[0001] 

mmmmzmmmTmmx'hiPM (Particulate Matter) mm 
h7uv? mi h mmmmmitmmizm i . mzzwy 4 wmzmzm 

*. 

[WJi&«] 
[0002] 

©aUD. ftifc^l {3*5*1.4 Jot. SfSei»CPMiilftffl7-f;^*EBL. J3t 

M^n^mnBz. 7 4 ji?<7)wj&%±&2it&m&.!m.&ffr>xy nwtzimztix^ 
1 p m zummz-tz - ^ff^tiT ^ & . 
[ftfEfcSCi ] SB 2 0 0 2 - 8 9 3 2 7#&# 



( 3) 



#!B2005-90390 (P2005-90390A) 



[0003] 

ot, ms&i±M^iiiv>m»Mismy < frmmzmitiMwmzwmiz 

[0004] 

m^nmnmxz ixd n-rs zt* mt-ti . 
[t^rn^s^o*©] 

[0005] 

[0006] 
[0007] 

mzmmi#9$ffiz.xmtiL2ti. ^%mmm^xmm m >mm 

OHEGRlil 2i<3Ka}^*l, EGR?-?1 3, EGR#14&tf"LT 

[0008] 

t> 1 1 TSK^)WS6illttt . r -f — bVP ■A"f^ i k-F-7^^(J)lT r DPF 

d p f 1 5tv)PM(7)K(; i o PMmwt&mmtz> t . mmmvmjsix. mm 

S(DPF1 5?)» «£ D JMfcWWiD P F 1 5 KSLVTS WSjS^±#$*I»^® 

) . w^{»4«M#9<7)iiwt!tit^si (*-iymmm) comm. mmm^izzz 
wm^m i < immjmxcomiiummmMxhhxxhmM. ®$m*)#7<mm 

e?mt (mm&m^m^tv vw-*mmik&) «3^<hio, mci* 

<I ft E G R# 1 4 J: I. E G R?mm t COM^ £btt £ £ ffll vC . P M § * 
IxTfciCiD. DPF1 5£B£-fl>» 
[0009] 

£tf>fctf>. Mtl*#9. (»SGR9#7, «l^yX;kSil^4. EGR#14<3fftft 

•*2 1 , T9^vmm (ry-t^yiwrnifrM.) mm-t&Tf^mm^yy- (t 



(4) 



#^2005-90390 (P2005-90390A) 



5%£<7)m. dpfi st^e^m^^^^d p f i s^mmE^m 
dpfi 5<nAnww&umTimmm&*ti?ti&}}i-tm 

[0010] 

PMit»S(cS-3^-rS*ff#ffl^¥«L. S4i§JBk*IBf$iifcfc§fc. S«^3 
fcfc, ECU2 0tJ:Sft#flW^^*H2^5<07n-^-htJ:OKWt- 

[0011] 

sim B£*75^<?5tt*TOEU o (#s&«p) ««^fcS2'saatf. 

S2T{i. m3<WfJl^-i-y (S2 1—S2 3) Clot, DPFI 5f>PMJf8UI 
(PMs) &ffiStl>« 
S 2 1 T'kt -^E^V^2 6<3fI*§-£SS&i</t\ DPFI 5^mff^E ( A P ) fcfctfi 

[0012] 

xix&fm*. (ve) 
s 2 3 m d p FfrfiHE ( a p ) tmmm ( v e ) t ^fj^v 7 r£«at 

!>&£LTDPF1 50>PM*tBHI (PMs) £*t£U 'j?-yt&. iitr. PMJt 
!«««Sni:fttDPFI9aifeEE*yc* DPFmff^E^# <%mk* P 
M*1«£#<ft5gtl>#\ DPFUaHEti. »«a»teJEtTi£BfeU RI-^PM 

1tto«t£ffi£*iIEtS i -5 1 I/O* . 

[0013] 

S3xu, s2x-m&ifzPMimMm^.mmmmmm&timix. pmm 

[0014] 

pmmmmmm^i. mmm (wm.) tmix. S4*&ts. 

S4XU. S4z4>77?"£- 1 t-fe-y h LT. S 5^tr. SI TWASeCB^ 

7 7^=1 ( W£4< . S5^jttf. 

orwmitfiw t a wmm. m&m. mmmm (munowhm) <n 
n±mm^mm±tiX; si 6^m&, wmmtio. z\ti^mm\±. 

[0015] 

sexn. mm (tftmz£ffi&*y*-9) £«gu mm miino-Mkm/h) <» 

S 7 Xn. D P F 1 5 vmQ&ytZlto* DPF15 ( D P F 1 5 CSKA1-4SBRa 
£_L#£-££W4;*.T -y7°^10t LT, BPT (Balance Point Temperature ) $IJ 



(5) 



#BH2005-90390 (P2005-90390A) 



m. t )m<7)mmm\ ^jx/ummmizximsEwmrnoh, 1 

m*m^h z t x\ d p f 1 5 mm* p mcmM^m^-sMtx^^x . 
dpf 1 5&mztix^&pmHm&ti. mz^m^^^rxn 

. BPT (Balance Point Temperature ) fflfffcffcStfliJafc:, DPF 1 5^jB** s 
DPF 1 5fc|lT^t*«^^PMMt^»*$^l,PMfii:^V^yXl--S?S« (BP 

wsai&^ot. mxmm. (biidpf^) ^is^lt ( 350-0 . ^b*. 

[0016] 

S6T"W£T\ TO! (0lJi.{S'4Okm/hDJ_h) S8^M? 0 

1 2 <mmm^t§-^± , s 9 . 

S 9Tfct D P F 1 5 0m£0iZ*b. DPF 1 5 ( D P F 1 5 £g£A"f -SSBRffl 

JJMtS t L < iiPftft ST^ii JpflWr«mi!Slfr * h tfx h era? 9 # 7 
iEGR#l 4ti4EGR*W»i:i0a»^*>**ir*fflV^. #f&ag£_L#£€£ 

i t x\ d p f 1 5 mm.* p M<m%&sm%&JM.t r±#s d p f i 5 turn 

§ftT^SPM£j«^*-$-S. ^£<I?)B&Xx-y7°-m, ^£ff±fflfl$ 

i^r-^'t»stLi)j;ac dpfi shifts*. wttT5 7ox;tiw«i"f4iat. 

KIWT, (BflDPFfflJg) SWitttLT (570*0 s DPF?fi 

[0017] 

X»S 1 OT'th ^BtlllUr-ytOl^Mt 1 fcfHSti, ( 1 1 = 
tl+At; Ati±*7U-^ycOMfB#raH) . 

ssT-'wre. 1 1 m-mm {^msmm^f—^m) <r>%&\t. s 1 1 

S 1 1 Tlis DPF 1 5 <7)W£.(Dfimb. DPFI (DPFI 5 £SLAtl>#l^ 

JlttWtdi. 'lS«lt#90»WJtBts| (^-YyuilWfiB) coil^ »4fJt#9tJ: 

^>fcEGR#l 4CJ;| ) EGR$$lJ#PtOffl^^it^t"&fflUT. 3tfti&**-k#Stf 
l>;fct'\ DPFI 5^^SS^PM^i|^«r^^^T±#$-fr-C. DPFI 5fcffi 
il§ftTV^PM£Mf«^-&o mzZcr>n3iXT>y7X'te. ^£B4§W 

H2^x-^fc*§iil>j;5C DPF15<?)&K&. mtt£6 4 0X:iizmwt&£olz 

-^TB^'^Dii/CO PM^A^^K^T^^O SWIiSS (BID 
PF^JS) £1K LT ( 5 7 0°C^64 00 . ^£H££BJ&t. 
[0018] 

<fctf>S 1 2T1±, ^B4SiJ»^2Xx-^T<7)BMI^t 2£fH$-f £ ( t 2 = 

t 2 + At ) 0 



(6) 



#^2005-90390 (P2005-90390A) 



t 2Sm®^S (^£B£SUPS?2XT-i^T) B^ThWrU S 1 

4ti44>?7^^ocjt7mj:*i:, s i sxm^m&mmt k t2^ro 
mmtth. &mt. mmm ( s 1 e ) cms, 

[0019] 
[0020] 

^DPF^JS (tTbed ) trtB&tl. Mtlf. BPTM«0)*£\ tTbed = 3 5 0°C 
. ^B^fflUS 1 A^r-i^^ tTbed = 5 7CTC, ^S4$l]fflI®2Xx-^ 
t Tbed = 6 4 0 *C b f l> . 
S 1 0 2 "CIS, B P TfflffiL ^£B4$W!fl 1 Xf-y, <S2 Xr-^itMS^ -y 

&§iJfflS»*il (»WItB#SI33i:ftS»*€) RTm£IS5£-f2>. 
[0021] 

S 1 0 3Ttt SPr«^>^2 7, 2 8C0fI-tJ; ODPFAPtilW^flJS (Tin) a 
VffiPHiP^M (Tout ) itl^DUDPFfflg (Tbed ) iftS&tft. 

Tbed =k>< (Tin + Tout ) /2tlXffl£t& (k{i£§c) . 
SI 04X13:, BfcDPFffiS ( tTbed ) hUDPFfel (Tbed ) fctfffiHATbe 
d = tTbed -Tbed 
[0022] 

s i o nMmmmmzTLx^ifr'gfrttmfci. mix^^w&it 

. S 1 0 6^}Mf„ 

si o ex-it. W5m7)v-*>\,z®.~>x, wmimmm^\ mw& mmm 

si07^3lttr. 

[0023] 

S107Ttt SSDPFiSJS (tTbed ) fcUD P Ffijg ( Tbed ) t^flMATbe 
d ( = tTbed -Tbed ) £ s OtitXtti. 

ATbed >0<7)%£ (ISDPFjMWBilDPFiB*J:gffiV>*£) tt. S 1 0 
X/T, (7^-FA.y?«E« K£itf*2« (»DPF?SS^K<t-|>77[6]) 

[0024] 

ATbed < 0<D±§£ (HD P FfiJf^'BflD PFjSIJ; l±. S 1 0 9^?I 

A,T\ fl3R(7-f-^W^ffiEflafe) KS-«^$*S (HDPF&jg£ffi<-fl>*l*l) 

£ ft S 1 1 o^astr. 

S 1 1 OT'fi, ©J#PAS*f[l (»«^«A*a*«) RTmtfla)tK**fC, 

mmm (mmmMmmmm) RT=RTm*K££ajts, ^ i«f4«itB#s^$ij»^ 

ffif^i$ffl<?>&ft££ I T 0 b-th b , ^W^»4«lt^ ITii. I T = 
IT0-RTfc^S o 
[0025] 



(7) 



^^2005-90390 (P2005-90390A) 



a 5 amm&ifflWTy? n-f-v- h-c&z. 
zvmmt. memmi. m&mm (wmrmzizts) tgw (wtitBt 
asm*) rt&. iiffi^fi (asre-casaflwo) Hvvri^i (S^fi* 

[0026] 

N S2 0 2-S2 0 4^^fT^I>o 
S2 0 2tli IWM MWJtBMftS) RTfcfcJJfflgrCfcSOfcgJ&fS (RT 

= 0) . 

S2 0 3Ttt. H7£^iTJ;d&V>y7°&#MU BlDPFfiSfclDPFjgliiT) 
fiH (ATbed ) a^PMJISa (PMs) ^ SH»9IS|t s . $J 

fft^rlS-t sii, mfBfliil (ATbed ) PMi|«fi (PMs ) 

{5 if. £<88rrs. ^ PMttSl (PMs ) ti. B£l?Bfta»0fci6. I2f)7n 

[0027] 

S 2 04X13. <teftari:<. f(J«^MSRTm (fiKW^gSfiTfcS RTm t 

ART=RTm* At/t s 

S2 0 2^S2 0 4^rfc S2 0 5^!^ S^IW^Mi. 
?">f P?MCS2 0 5'\jitf, 
[0028] 

s 2 o 5T-J4. ^ri < . (»4«iM3i^fi) RT^mmmm 

ART£Jn*l/C. Hffltt (»4«»B#tIii^*) RTSrSefrf*. 
RT=RT+ ART 

mmmm$Mmt&%&. mmmmm^mm^ i to tth t , mm 
mmsmmna, it= ito-rt^s. 

[0029] 

S2 0 MMOPftRT/j^W^SSfiT-'fel-RTmtJRSt^ (RT = 

, s2 0 7t-S«WJfP*lThtT, i^-yts. 

Si) ITfcU ^«$fJfPl:t LT. }I^fI^^^Sft*RT^ai-r^^cOi: LTI^L 

x heM^ai^«MlttibKfiWfloW5Eft^«i:-ri. . 
[0030] 

m (post) tvmm^tmwi. *nmmx\ ^<^ymmmt^7.h 

F^mzmz^hwmnit'K ^x d p f mmztix^i pmtMm&tim£. 
mmmmi&ti^z. m&m^mm^ 'j?%<ti>. isdpf&^udpf 
i&mtnmmzmtx, DPF^i^^^^tz^mmamt^m^ (mm 

mmt s ) fcUBSU MB#^:*o"UT$iJMS^tS*S^^ig^>Ii:(:J;0. 
P F^«^Ji±#^«tl«Ii^^JfP$iJ-tl> £ i: S . 



(8) 



}#[jfl2005-90390(P2005-90390A) 



[0031] 

Mim&t izmtx, m.-th zt^x'o. p mmwti ix . «t d a^its-c 

# & . tfcfc^ P M*«S^l«t«SS^f,}tica < tl k , &bifcD P FS 
£<0&±#£ffl#. 3tt=PMitSS^bKW^^«FM^«&^^< D±#$-£S 

fc, DPFag#£*»£a»±#-£i\ W£«**«fhr&#\ PMita»^#*r4ii: 

[0032] 

tit. *mmm££tuti. mm&im^fflz. mDPFm.zm&f&*iMz^ 
liit^ft mmk&vnm mtxDPF^mim^itz^mimmimtz 

; 1 1 i o . ^urn^t s d p F&m<v&±M*m&mcom 

[0033] 

(Mm) izxvmmK&mDP Fi&mim%mmm£XT>vT (BPTmm 
, ^kwrnm £ttic\ki,z£V), m&mmzfib^Msmm^zmtx. w 

[0034] 

2Xf-y) ^tSiktiO, S£l£jfiH#ISL BPMMfcJCtT. WWc 

WWTS 4. 

-^St/SMIM: i VmtRHtit SSD P Ffij^1l&£»0B£XT-y7° ( B 
[0035] 

$MLTV^#\ DPFffl^DPFAPflJimSJKt^l-^fLT. atlDPF 

APi«m&g£ issu p f APiiwss^^ai lt . & ± o \z lt 

[0036] 

[ hi ] ^wnco-mmmz^tT << — t>x > ^ y« >-7,fAi 

[02] S±$l»7t7-^-h 
[H3] PM*SStSJ6£cD7n-f-v-h 

[04] BPT©J». ££H£S0»mi*-r-S'\ I2^f-^7n-f+- h 

[@5] wmm®w<7)7*-*v-h 
[H6] «mB#r B m^si 

[07] ^B3Hi£5£fflV-yT£jKt0 

[08] PmfiS±#§*-l»M»^^-^^HJH 

[»-t<7)l£HJ] 

[0037] 



( 9 ) 



#H2005-90390 (P2005-90390A) 



1 r-f~ fe>xyy> 

7 lasuKOtf 

9 »4>®lf# 
14 EGR# 

1 5 DPF 

2 0 ECU 

21 ^^y^ft-by-f 

2 2 79-bJVffiJ£*yV 
2 6 HE-fcytf- 

27 d p fa niwt y 
2 8 DPF&nfflm&m*>v 



mn [H23 



[03] 



(10) 
[04] 



#H2005-90390 (P2005-90390A) 



IM5] 




me] 



(11) 



#132005-90390 (P2005-90390A) 



(51)Int.C1.7 FI r--?3-F (#*) 
BO ID 46/42 ZABB 

(72)^BJ# ffiS 3lfi« 

(72)%hm #± sat 

wsi 1 1 mmmmi \ \ mm 2 h * g »m»^tt ft 

F 3G084 AA01 BA05 BA08 BAB BA15 BA20 BA24 CA03 CA06 DA04 

DA08 DA10 DA11 DA25 DA28 DA35 EA07 EB02 EB08 EB11 

EBB EC03 EC04 FA00 FA10 FA12 FAB FA17 FA27 FA33 
FA37 

3G090 AA01 BA01 CA01 CA02 CA04 DA04 DA12 DAB DA18 DA19 

DA20 DB03 DB07 EA04 EA05 EA06 EA07 

4D058 JA01 MA41 MA52 MA54 PA04 SA08 



